An exact, self-consistent solution of the system of Vlasov's plus Maxwell's equations is derived, describing a warm stationary plasma in a uniformly sheared magnetic field. It is found that there is no upper limit for the rate of shear, that is, the distance over which the direction of the magnetic field rotates of an angle Ztr can be as small as desired, in particular smaller than the ion or even the electron Larmor radius. Within the assumed model, for any value of plasma density, magnetic field strength and rate of shear a priori assigned, there exists a one-parameter family of solutions, differing from each other essentially for the fraction of the total ourrent that goes into ion or electron current respectively. The two currents can also flow in opposite directions, subtracting thus from each other in producing the net total current; in this case, however, they cannot separately exceed certain limiting values, set by the requirement of integrability for the distribution functions.
The continuing interest in fusion research for plasma-magnetic configurations with sheared magnetic flux lines has prompted the writing of the present note, in which the simple situation of a warm plasma in a uniformly sheared magnetic field is investigated. By uniformly sheared magnetic field we mean here a configuration in which the magnetic field vector, while remaining of constant magnitude, rotates with changing i in such a way as to describe a helix of constant .pitch with its tip (it is assumed, furthermore, that there is no x component of the magnetio field, and that the system is uniform in the y and z directions).
In the following, first the general procedure is described, which is appropriate for dealing with one-dimensional plasma-magnetic equilibria in presence of shear (Seo.2); the equations employed are two Vlasov equations for the two species of particles, plus Maxwell's equations. Then, in Sec* -3 > the special (force free) situation of the uniform shear is considered, and an explicit, exact solution of the equations is derived for this case.
GENERAL FORMULATION OF THE PROBLEM
For a steady-state, one-dimensional oase, Maxwell's equations read (in rationalized units, with yU and K as oonstants of the vacuum):
with Bx *• const., Ey => const., . E.» = oonst.
We choose here 8^50 , Ey ~ E-* * 0 . I n terms of the usual vector and electric potentials, the above equations become:
where (3) The charge and current densities in the above equations can be explicitly computed from the solutions of two VIasov equations, respectively for electrons and (singly charged) ions: functions. In-the next section, an example will be given of this second procedure, in which, moreover, the equations will turn out to be simple enough to allow an explicit solution.
UNIFORM SHEAR
As anticipated in the Introduction, we shall endeavour in this section to obtain the form of the ion and electron distributions that 
or also
In other words, as i changes, the tip of the magnetic field vector describes a helix of constant pitch %-w/^ , whose two possible orientations correspond respectively to (13) or (13 1 ). The magnitude &A 0 of the magnetic field is constant, so is the (common) density of ions and electrons, and there is no electric field. This is perhaps the simplest situation involving a sheared magnetic field that can be envisaged.
Within the framework of the ;pseoeding section, the conditions (12), because of (10), are equivalent to while, inserting (13) or (13") into the first two of Eqs.(9)» one obtains, taking also into aooount (14):
The above equations are certainly verified if the following is true:
with oC + and «*. such thair' of + + *_ = 1 .
Eqs.(l5) are all of the form (dropping all subscripts, for simplicity);
or, because of (ll):
This is a homogeneous Fredholm integral equation of the first type for the unknown S (f) * We need not study it in detail here; we shall content ourselves with obtaining a single, specific solution, which can be shown to exist (and be explicitly derived) through the following procedure . where the Ay(*) and A x (x) are to be taken as given by (13) or (13 1 ) It may be of interest to evaluate also the (total) kinetic energy densities of the two species of partioles, which are given ~by the triple integrals:
sing (22), one obtains a result which is independent of x (as it was clearly to be expected):
6. - We shall also point out that there appears to be no upper limit for the values of M that can be prescribed; in particular -fc may be larger than the reciprocal ion Larmor radius or even electron Larmor radius (though the energy densities (24) become very large in these cases). This is to be contrasted with other solutions, obtained elsel) 2) where n , connecting two asymptotically constant states, where the electron Larmor radiua or ion Larmor radius were found to give a lower bound for the width of the transition regions.
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3) The condition of integrabillty for the distribution functions poses further conditions, aotually, for the parameters <x + and ct_ to be admissible. This point will be commented upon further on in this section. 4) To be sure, the conditions 71 + < d also imply the existence of all the moments of the distribution functions.
